1. A phase change ink composition comprising (a) an 
ink carrier comprising a monoamlde and a tetro-amide, and (b) 
pigment particles having oxygen-containing functional groups on the 
surfaces thereof. 

2. An ink according to claim 1 wherein the monoamide 
is stearamide. behenamide, oleamide, erucamida behenyl 
behenamida stearyl stearamide, stearyl erucamlde, erucyl erucamide, 
oleyl palmitamide, erucyl stearamide. or mixtures thereof. 

3. An ink according to claim 1 wherein the monoamide 
is of the formula 

O 

CxHy— (!:-NHCaHb 

wherein x is an integer of from about 5 to about 21, y is an integer of 
from about 1 1 to about 43, a is an integer of from about 6 to about 22, 
and b is an integer of from about 1 3 to about 45. 

4. An ink according to claim 1 wherein the monoamide 
is present in the ink carrier in an amount of at least about 8 percent by 
weight. 

5. An ink according to claim 1 wherein the monoamide 
is present in the ink carrier in an amount of no more than about 32 
percent by weight. 
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6. An ink according to claim 1 wlierein the tetra-amide 
is of ttie formula 

O O O O 

Rr— i!^-N— R2— N-(i— R3— i-N— R4— N-i— R5 
l^a l^b l^c l^d 

wherein Ra Rb, Rc, and Rd each, independently of the others, Is (a) a 
hydrogen atom, (b) an alkyi group, (c) an aryl group, (d) an arylalkyi 
group, or (e) an alkylaryl group, wherein R2, R3, and R4 each, 
independently of the others, are (a) an alkylene group, (b) an ar/lene 
group, (c) an arylalkylene group, or (d) an alkylarylene group, and 
wherein Ri and R5 each. Independently of the other. Is (a) an alkyI 
group, (b) an aryl group, (c) an arylalkyi group, or (d) an alkylaryl group. 

7. An ink according to claim 6 wherein at least one of 
the alkyi, alkylene, aryl, arylene, arylalkyi, arylalkylene, alkylaryl, and 
alkylarylene groups Is substituted. 

8. An ink according to claim 6 wherein none of the 
alkyI, alkylene, aryl, arylene, arylalkyi, arylalkylene, alkylaryl, and 
alkylarylene groups are substituted. 

9. An ink according to claim 6 wherein at least one of 
the alkyi, alkylene, aryl, arylene, arylalkyi, arylalkylene, alkylaryl, and 
alkylarylene groups has at least one hetero atom therein. 

10. An ink according to claim 9 wherein the one or more 
hetero atom is oxygen, nitrogen, sulfur, silicon, phosphorus, or a mixture 
thereof. 
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11. An ink according to claim 6 wherein none of tiie 
all<yl, all<ylene, aryl, arylene, arylalkyi, arylalkylene, alkylaryl, and 
alkylarylene groups Inave hetero atoms therein. 

12. An ink according to claim 6 wherein Ri Is an alkyi 
group with about 1 8 carbon atoms. 

1 3. An ink according to claim 6 wherein Ri and R5 are 
each alkyI groups with about 1 8 carbon atoms. 

14. An ink according to claim 6 wherein Ri Is an alkyI 
group with at least about 37 carbon atoms, 

15. An ink according to claim 6 wherein Ri and R5 are 
each alkyI groups with at least about 37 carbon atoms. 

16. An ink according to claim 6 wherein Ri Is an alkyI 
group with about 48 carbon atoms. 

1 7. An ink according to claim 6 wherein Ri and R5 are 
each alkyi groups with about 48 carbon atoms. 

18. An ink according to claim 6 wherein Ri and R5 are 
both -(CH2)i6CH3, R2 and R4 are each -CH2CH2-. and R3 is a branched 
unsubstituted alkyI group having about 34 carbon atoms. 
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19. An ink according to claim 6 wl^erein Ri and R5 are 
both -(CH2)nCH3 wherein n is 47 or 48, R2 and R4 are each -CH2CH2-, and 
R3 is a branched unsubstituted alkyi group having about 34 carbon 
atoms. 

20. An ink according to claim 1 wherein the tetra-amlde 
is present in the ink carrier in an amount of at least about 1 0 percent by 
weight. 

21 . An ink according to claim 1 wherein the tetra-amide 
is present in the ink carrier in an amount of no more than about 32 
percent by weight. 

22. An ink according to claim 1 further comprising a 

urethane. 

23. An ink according to claim 22 wherein the urethane is 
derived from the reaction of two equivalents of hydroabletyi alcohol 
and one equivalent of isophorone diisocyanate. 

24. An ink according to claim 1 further comprising an 
isocyanate-derived material that is the adduct of three equivalents of 
stearyl isocyanate and a glycerol propoxylate. 

25. An ink according to claim 1 further comprising an 
isocyanate-derived material that is the product of the reaction of about 
1 .5 parts hydroabletyi alcohol, about 0.6 part octadecyl amine, and 
about 1 part isophorone diisocyanate. 
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26, An ink according to claim 1 wherein ttie monoamide 
is stearyl stearamlde. is present in ihe carrier in an amount of at ieast 
about 8 percent by weiglit and Is present In the carrier In an amount of 
no more than about 50 percent by weight wherein the tetra-amide is a 
dimer acid based tetra-amide that is the reaction product of dimer 
acid, ethylene diamine, and a long chain hydrocarbon having greater 
than thirty six carbon atoms and having a terminal carboxylic acid 
group, is present in the carrier in an amount of at least about 10 percent 
by weight, and is present in the carrier in an amount of no more than 
about 32 percent by weight, said ink further comprising (1) a 
polyethylene wax, present in the carrier in an amount of at least about 
25 percent by weight, and present in the carrier in an amount of no 
more than about 60 percent by weight, (2) a urethone resin derived 
from the reaction of two equivalents of hydroabiet/l alcohol and one 
equivalent of isophorone diisocyanate, present in the carrier in an 
amount of at least about 6 percent by weight, and present in the carrier 
in an amount of no more than about 16 percent by weight, (3) a 
urethone resin that is the adduct of three equivalents of stearyl 
isocyanate and a glycerol-based alcohol, present in the carrier in an 
amount of at least about 2 percent by weight, and present in the carrier 
in an amount of no more than about 1 3 percent by weight, and (4) an 
antioxidant, present in the carrier in an amount of at least about 0.01 
percent by weight, and present in the carrier in an amount of no more 
than about 1 percent by weight. 

27. An ink according to claim 1 further comprising a 
polyethylene wax. 
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28. An ink according to claim 1 wherein the oxygen- 
containing functional groups on the surfaces of the pigment particles 
are acidic oxygen-containing functional groups. 

29. An ink according to claim 1 wherein the oxygen- 
containing functional groups on the surfaces of the pigment particles 
are basic oxygen-containing functional groups. 

30. An ink according to claim 1 wherein the oxygen- 
containing functional groups on the surfaces of the pigment particles 
are carboxylic acid groups, sulfonic acid groups, phosphonic acid 
groups, hydroxy! groups, phenolic hydroxyl groups, quinonic groups, 
lactonic groups, or mixtures thereof. 

31. An ink according to claim 1 wherein the pigment 
particles have a primary volume average particle size of no more than 
about 0.5 micron. 

32. An ink according to claim 1 wherein the pigment 
particles have a primary volume average particle size of no more than 
about 0.2 micron. 

33. An ink according to claim 1 wherein the pigment 
particles have a primary volume average particle size of no more than 
about 0.12 micron. 
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34. An ink according to claim 1 wherein ttie pigment 
particles are present in ttie ink in an amount of at least about 0.1 
percent by weight of the ink. 

35. An ink according to claim 1 wherein the pigment 
particles are present in the ink in on amount of no more than about 20 
percent by weight of the ink. 

36. An ink according to claim 1, said ink being 
substantially free of surfactants and pigment dispersing agents. 

37. A process for preparing a phase change Ink which 
comprises (a) melting a tetra-amide which is solid at about 25°C; (b) 
admixing with the molten tetra-amide pigment particles having oxygen- 
containing functional groups on the surfaces thereof; (c) maintaining 
the mixture of pigment and tetra-amide at a temperature of at least 
about 100°C and at a temperature of no more than about 200°C for a 
period sufficient to enable the molten tetra-amide to wet the pigment 
particle surfaces; (d) subsequent to wetting of the pigment particle 
surfaces with the molten tetra-amide, adding to the mixture a 
monoamide; (e) subsequent to addition of the monoamide, subjecting 
the resulting mixture to high shear mixing; and (f) subsequent to 
subjecting the mixture to high shear mixing, optionally adding to the 
mixture additional ink ingredients. 
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38. A process according to claim 37 wherein the mixture 
of pigment and tetra-amide is maintained at a temperature of at least 
about 1 20°C for a period sufficient to enable the molten tetra-amide to 
wet the pigment particle surfaces. 

39. A process according to claim 37 wherein the mixture 
of pigment and tetra-amide is maintained at a temperature of at least 
about 140°C for a period sufficient to enable the molten tetra-amide to 
wet the pigment particle surfaces. 

40. A process according to claim 37 wherein the mixture 
of pigment and tetra-amide is maintained at a temperature of no more 
than about 150°C for a period sufficient to enable the molten tetra- 
amide to wet the pigment particle surfaces. 

41 . A process according to claim 37 wherein the mixture 
of pigment and tetra-amide is maintained at a temperature of no more 
than about 140°C for a period sufficient to enable the molten tetra- 
amide to wet the pigment particle surfaces. 

42. A process according to claim 37 wherein the period 
sufficient to enable the molten tetra-amide to wet the pigment particle 
surfaces is at least about 0.5 hour. 

43. A process according to claim 37 wherein the period 
sufficient to enable the molten tetra-amide to wet the pigment particle 
surfaces is at least about 1 hour. 
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44. A process according to claim 37 wlierein the period 
sufficient to enable the molten tetra-amide to wet the pigment particle 
surfaces is at least about 2 hours. 

45. A process according to claim 37 wherein the period 
sufficient to enable the molten tetra-amide to wet the pigment particle 
surfaces is at least about 5 hours. 

46. A process according to claim 37 wherein the period 
sufficient to enable the molten tetra-amide to wet the pigment particle 
surfaces is at least about 10 hours. 

47. A process according to claim 37 wherein the mixture 
of pigment particles and tetra-amide is subjected to high shear mixing 
prior to addition of the monoamide. 

48. A process according to claim 37 wherein the mixture 
of pigment particles, monoamide, and tetra-amide is subjected to high 
shear mixing at a rate of at least about 1 ,000 rpm. 

49. A process according to claim 37 wherein the mixture 
of pigment particles, monoamide, and tetra-amide is subjected to high 
shear mixing at a rate of at least about 6,000 rpm. 

50. A process according to claim 37 wherein the mixture 
of pigment particles, monoamide, and tetra-amide Is subjected to high 
shear mixing at a rate of at least about 7,500 rpm. 



62 



51 . A process according to claim 37 wherein the mixture 
of pigment particles, monoamide, and tetra-amide is subjected to high 
shear mixing at a rate of no more than about 20,000 rpm. 

52. A process according to claim 37 wherein the mixture 
of pigment particles, monoamide, and tetra-amide is subjected to high 
shear mixing at a rate of no more than about 1 5,000 rpm. 

53. A process according to claim 37 wherein the mixture 
of pigment particles, monoamide, and tetra-amide is subjected to high 
shear mixing at a rate of no more than about 1 2,500 rpm. 

54. A process according to claim 37 wherein the mixture 
of pigment particles, monoamide, and tetra-amide is subjected to high 
shear mixing at a tip speed of at least about 7 meters per second. 

55. A process according to claim 37 wherein the mixture 
of pigment particles, monoamide, and tetra-amide is subjected to high 
shear mixing at a tip speed of at least about 1 2 meters per second. 

56. A process according to claim 37.whereln the mixture 
of pigment particles, monoamide, and tetra-amide is subjected to high 
shear mixing at a tip speed of no more than about 30 meters per 

second. 
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57. A process according to claim 37 whereir^ the mixture 
of pigment particles, monoamide, and tetra-amide is subjected to high 
shear mixing at a tip speed of no more than about 25 meters per 
second. 

58. A process according to claim 37 wherein subsequent 
to addition of the monoamide and subjecting the resulting mixture to 
high shear mixing, a polyethylene wax is added to the mixture. 

59. A process according to claim 37 wherein subsequent 
to addition of the monoamide and subjecting the resulting mixture to 
high shear mixing, an isocyanate-derived material is added to the 
mixture. 

60. A process according to claim 37 wherein 
substantially no surfactants or dispersing agents are contained in the 
resulting ink. 

61. A phase change ink set comprising (1) a first phase 
change ink comprising pigment particles having oxygen-containing 
functional groups on the surfaces thereof and a first ink carrier 
comprising a monoamide and a tetra-amide, and (2) a second phase 
change ink comprising a dye colorant and a second ink carrier 
comprising the monoamide, the tetra-amide, wherein the first ink carrier 
contains substantially the same components as the second ink carrier. 
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